Background: Measurements of diagonal distances of teeth were one of the major tools in assessment of sexual dimorphism in various populations. Various research and studies were aimed at achieving the perfect results in forensic context. Aims: The study was aimed to assess the degree of sexual dimorphism in permanent mandibular molar of Iranians using diagonal diameters. Objectives: To evaluate the applicability of diagonal measurements in sex determination.
Introduction
Sex determination in the identification of the human remains that are unidentified is a very necessary step in a forensic context. Various skeletal parameters such as pelvic bone and cranium have been shown to give accurate results in sex identification. [1] Teeth are considered as a useful adjunct and can be used for this purpose as it is one of the strongest tissues in the body. Furthermore, they are resistant to Incineration, fragmentation, and other postmortem destruction. [1, 2] Dental measurements are important in the study of sexual dimorphism. [3] The differences in size, shape, and appearance of the teeth between male and females are referred as sexual dimorphism. Studies of sexual dimorphism are mostly based on the measurement of mesiodistal and buccolingual crown diameters of teeth that are followed traditionally. [3, 4] Historically, the dimorphism has been primarily viewed due to the presence of larger amounts of either enamel or dentine. The studies relied on the basis of linear measurements of tissue thickness obtained from the radiographs, which could be either an intraoral periapical radiograph or a bitewing radiograph. These measurements were chosen as they are most accessible and reliable. [5] Molars have been frequently used in the sexual dimorphism studies because of its morphological considerations. Various researches have demonstrated that there is variation in the degree of dental sexual dimorphism between different populations. The variations among populations are the result of genetic and environmental factors. Therefore, the collection of data from different populations is important for sexual dimorphism in teeth. [1] As there are no odontometric data of modern Iranians for the sexual dimorphism of molars using diagonal diameters, the present study can contribute in the development of standards for sex determination in forensic studies.
Materials and Methods
The sample study size consisted of 30 Iranian students of Sri Rajiv Gandhi College of Dental Sciences and Hospital comprising of 15 males and 15 females of age group between 15 and 25 years with informed consent from the volunteers. The study criteria considered were that the teeth should be free of dental caries, gingiva status should be healthy, and teeth should be free of heavy plaque and calculus on the occlusal and facial surfaces. The criteria excluded from the study were the attrited teeth or heavily restored teeth. Primarily, the impressions of the mandibular arch were made with alginate material and poured with dental stone Type IV. The impression should be immediately poured to minimize the dimensional changes. Mandibular right first molar was taken for the study. Diagonal distances on the occlusal surfaces that includes the distobuccal (DB)-mesiolingual (ML) crown diameter and the distolingual (DL)-mesiobuccal (MB) crown diameter, and diagonal dimensions on the facial surfaces that includes MB cusp tip to the highest point of convexity on the distal side and DB cusp tip to the highest point of convexity on the mesial side were measured using manual Vernier caliper ( Figure 1 )-odontometric analysis.
Statistical analysis
The total data collected shown in table 1 and table 2 were subjected to statistical analysis by unpaired t-test. This analysis gives an unpaired two-sample Student's t-test with a are the sample means, s 2 is the pooled sample variance, n 1 and n 2 are the sample sizes, and t is a Student's t quantile with n 1 + n 2 − 2 degrees of freedom. 
Results
The recorded diagonal distances on the facial and occlusal surfaces of mandibular first molar (Table 3) showed the mean values and standard deviation more in males than in females. Thus, the recorded dimensions showed significant differences of mean values in all investigated variables (Table 4 and 5; Graph 1 and 2); with mean value of 7.933 in males and 6.833 in females when measured from MB cusp tip to the highest point of convexity on the distal side and with mean value of 7.700 in males and 6.833 in females when measured from DB cusp tip to the highest point of convexity on the mesial side. Of the investigated variables, the ML-DB dimension showed the greatest percentage of mean differences (1.633 ± 0.26) that were statistically significant with a P < 0.001. The crown diameters of MB-DL showed a mean value of 9.667 in males and 8.367 in females, and the ML-DB crown diameter showed the mean value of 9.500 in males and 7.867 in females.
Discussion
In most of the forensic studies, gender determination has a value and significant where the bodies are mutilated or damaged beyond recognition in mass fatality cases. Gender determination with the help of teeth is possible in incidents where only the teeth are found in the fragmented jaw bones. In odontologic and forensic investigations, the teeth are the excellent and valuable material as it is chemically stable and resistance to post-mortem destruction. Thus, in case of major catastrophe teeth can be used as a tool in reconstructive forensic identification. [6] Sexual dimorphism has been noted in teeth of various species. When compared to female's dentition, the males dentition possess larger crowns in contemporary human population. In case of both deciduous and permanent dentitions, amelogenesis may be for a longer duration thus exhibiting larger male dentition. [7] In most of the instances, anterior teeth are subjected to trauma leading to loss of teeth; thus, multirooted teeth were employed for the study rendering strong in retention of teeth in the socket during various antemortem and post-mortem insults. Sometimes, only the mesiodistal and buccolingual conventional method renders useless; thus, the study involved the diagonal occlusal and facial measurements. The lingual aspects are less affected by trauma and exposure to the external environment; therefore, even in partial tooth crowns, the measurements are not much affected. Furthermore, cuspal dimensions aid in diagonal measurements due to its different evolutionary background and growth pattern. [8] According to Hillson, most of the times teeth were attrited limiting the usefulness of tooth crown diameter measurements as they are usually defined at the widest points of the crown. [3] Univariate analysis of previous studies showed that the mesiodistal dimensions of male teeth were greater than female dentitions for all individual type of tooth in both maxillary and mandibular arches (Richardson et al.) . Sanin and Savara studies reported the differences in the crown size patterns and even Khangura et al. found that the mesiodistal width of teeth in males are greater when compared to females in their study. [9] Various teeth were considered in most of the studies, but our study aimed at the sexual dimorphism in mandibular first molars in Iranian population considering the diagonal facial and occlusal measurements. Odontometric parameters can be used in larger and different populations for sex determination as it is simple to perform, reliable material, inexpensive, and easy procedure to measure the parameters. However, odontometric features vary in both within the same populations and specific populations due to the environmental and cultural background along with their eating habits. [10] In accordance with other researches, our studies also proved that males dentition showed larger occlusal and facial measurements than females dentition.
Conclusion
The present study has found that the sex determination can be done by assessing the facial and occlusal diagonal diameters of molars as they present a high degree of sexual dimorphism. It was observed that the mandibular first molars of Iranian males have larger dimensions in comparison with females. The most sexually dimorphic dimensions were of M4 (DB-ML) with a mean difference of 1.6333 and a P < 0.001.
The P value of all the other dimensions was also <0.001 proving it to be statistically significant.
The present study was conducted on a small sample size which could form a preliminary basis for conducting on a mass or larger sample. 
